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Dear Sir: 



L Carmel M. Lynch, declare as follows: 

1 . I am an inventor named in me above-referenced patent application, and am 
familiar with the contents thereof. 



2. The invention claimed in the subject application was completed prior to 
September 27, 1995. The following paragraphs summarize the documents attached to this 
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deciaration which are submitted as evidence 0 f same. All of the attached do— wee 
prepared in the U.S. prior to September 27, 1995. All of d» activities reported » these 
documents occurredintheU.S. priorto Sep.ember27, 1995. Wiftrespect to aUof mese 
document dates (aU of which are prior to September 27, 1995) and portions that are not re.evan, 
to this declaration have been redacted. 

3 Exhibit A is aphotocopy of a research protocol for which I was an Investigator, 
submitted to the Wake Forest University Intramural Research Support Committee for approval. 
The protocol clearly outlines our goal (page 2, paragraphs 3 and 4) of using AAV vectors to 
transduce blood vessels in nonhuman primates, which had not previously been reported. Our tdea 
prior to begirnnng these experiments (stated on page 2, paragraph 5) was "that AA V-based 
vectors will provide a means of direct and stable gene transfer into cells of the intact pnmate 
artery". This document clearly shows that we had envisioned AAV vectors as useful tools to 
achieve stable gene transfer to blood vessels prior to initiating our experiments in support of this 
invention. 

4. ExhibitB isaphotocopyofalettersenttomyco-inventor.Dr.Geary.from 
Targeted Genetics Corporation detailing a Materials Transfer Agreement for the AAV vector 
employed in the initial animal experiments performed towards this invention. As stated in 
paragraphs numbered 1 and 2, the vectors were for use in testing AAV vectors for in vivo 
delivery to non-human primates in the above-mentioned research protocol. 

5. ExAiWrC is a photocopy of a letter I sent to my co-inventor, Dr. Geary, 
documenting a shipment to him of AAV viral vector (ACAPSN) for in vivo experiments 
performed in support of this invention. The vector was created by me for these experiments as 
described in Example 1 of the above-named patent application. In addition, I had documented 
successful transduction of macaque smooth muscle cells and endothelial cells in primary explant 
cultures as described in Examples 2(d) and 2(e) of the above-named patent application. The 
vector was then applied by Dr. Geary to blood vessels of nonhuman primates in experiments as 
described in Examples 3 and 4 of the above-named patent application. 
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6 Exhibit D is a photocopy of two photomicrographs (copied front and back) sent to 
me by Dr Geary showing expression of the AAV viral vector transgene, human placental 
alkahnephosphatase, in the endothelium of monkey blood vessel, These bloodvessels were 
located in the adventitiaofmonkey arteries to which Dr. Geary had delivered theAAVvrral 
vector encoding human placental alkaline phosphatase as described in Example 4 of the above 
named patent application. Additional confirmatory experiments were men performed where Dr. 
Geary delivered AAV viral vector provided byme to blood vessels in additional monkeys asm 
Example 6 of the above-named patent application. Histological sections of these blood vessels 
were stained for the recombinant alkaline phosphatase and again expression of the AAV vector 
was documented in endothelial cells of adventitial blood Vessels. Exhibits is aphotocopy of a 
page numbered 055 from the laboratory notebook of Deanna Brown, a technician in Dr. Geary's 
laboratory detailing the alkaline phosphatase staining performed on blood vessels from this 
confirmatory experiment. Examples of the pattern of AAV vector expression documented m 
these confirmatory studies can be found in apaper later published by the inventors (Lynch CM et 
al. Adeno-associated virus vectors for vascular gene delivery. Circulation Research. 
1997;80:497-505). 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to by true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 bf the United States 
Code, and that such willful false statements may jeopardize the validity of the application, any 
patent issuing thereon, or any patent to which this verified statement is directed. 

*L 



, 2003 <f nC ' 

/ Carmd M. Lynch, Ph£> 
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Exhibit A 



INTRAMURAL RESEARCH SUPPORT COMMITTEE 
Application Cover Form 



Title: 




E9 New Application 



□ Revised Application 




Principal Investigator: Randolph W Gfary M . D Jgg^ 

(Typed) Name J 




6-3188 




Chairman's Approval: 



Date Submitted: 



. .„ If ves. has the project been 

Are human subjects involved? no . _ 

reviewed and approved by the Clinical Research Practices Committee? 



BG 



Date of Approval 



Protocol Number 



If yes, has the project been 
wvle'weTanTapprovId Animal Care and use committee? 



Are animal subjects involved? 



yes 



Date of Approval 
Biosafety Committee Approval 



Protocol Number 



Direct In Vivo Gene Transfer into the Atherosclerotic Arterial Wall: A Primate 
Model of Vascular Gene Therapy 

Randolph L. Geary, M.D.*, Michael R. Adams, D.V.M. 2 , Thomas C Register PhD.*. J. 
Koudy Williams, D.V.M. 2 . and Carmel M. Lynch, Ph.D. 



Departments of Surgery* Comparative Medicine* of The Bowman Gray School of Medicine, 
Winston-Salem, NC 

in collaboration with Targeted Genetics Corporation 3 , Seattle, WA 



Principle Investigator: 



Randolph L. Geary, M.D. 
Department of Surgery 
Bowman Gray School of Medicine 
Medical Center Boulevard 
Winston-Salem, NC 27157 
tel- (910)716-3188 
fax- (910)716-5414 
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OBJECTIVES AND SIGNIFICANCE 
Twenty to fifty percent of procedures 

iarly recurrent stenosis (restenosis). »*S^ M r SSM5fm«toD and extracellular rnatnx 
results from injury-induced smoofo s " gery ' 
Reduction. Virtually all methods of ^"^Sed veiel 8 segments. In addition to 
endarterectomy. ^^\!^S^\SSS^Z formation and vasospasm which can 
stimulating SMC prohferation. mjury ^uoes ^ gnosis. Strategies to improve the durability 
lead to acute arterial occlusion or contribute to «gJi«Kc «owth migradon, at preventing 
Sfarterial repair have been ^jf£Saffhave improved acute results of 
thrombosis, and at increasing ^gg^^iSSSLal hyperplasia and restenosis have 
arterial reconstruction, pharmacologic strategies to prevemu 
largely been unsuccessful. 

thrombosis at the site of arterial many. VmlveaoreaD ^ 
endotheUal ceUs and SMC in culture 1 and nSoNATand retroviral vectors in 

tapeded by either inefficient vector uptake <^^^^ oyM vectors)" or by the 
jhriU b, transient episomal vector <^^^^ V ec«» e™) 5 . 

A new and unique viral vector 'tn^^ffS^ lEv^^S^**^ 
gene transfer directly into quiescent arterial ceUs ravjvo, expression 6 . 

Specific integration into host cell anticoaguLts, and 

restenosis following arterial reconstruction. 

Using a well established non-human prima* .model *£fiff$££$£ 

determine whether AAV-based ^^^^^^S^^f^ vectOT ' en ^ ing 
This pilot project has 3 specific aims. The first is to JfJJ™™?^ mto 
tore^e? gene human placental alkaline f^S^luSSii Swvo. This will include 
eTdXlial cells and SMC of ««f«gS*^^ 

documenting the effidency of 0« "nri* SSSnf whether cells at remote sites are 
reporter gene at the site of ^^^^^^Vm response to AAV-hAP gene transfer 

late times after AAV-hAP treatment 

K is hypothesize, that AAV-based vectors will provide aj^^g ^ be 

Into cells of the ^f^T^^^^S' AAV-bS^Jtors could prove useful for 
affected by prior endothelial denudation. If successrui. a« .v u 
S deliver^ of therapeutic genes to diseased pnmate arteries. 

BACKGROUND 

Gene Therapy for Restenosis 
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can be efficiently performed in *™ 

baboons and in man (e.g. f calcium-channel blockers, ACE inhibitors, heparin, eic.j. 
Gene Transfer Into Vascular Cells 

In 1989 retroviral-mediated recombinant gene transfer and expression was first reported I hi cultured 
endoleUal cells 1 . Expression of recombinant genes was then demon|trated in endofceUal ceUs 
^planted into experimental animals following gene transfer in culture* 

ffiff The fe^ibility of iDJOYQ gene transfer was confirmed in studies of dog arteries 
transfected with the luciferase gene but vector expression was short-lived . 

^^^^^^^^^^ 

been established* and long-term expression of potentially therapeutic protons has been 
demonstrated in vivo5.'°. Retroviral vectors have subsequently been apphed to SMC gene 

Shorter ge^e was documented by SMC in seeded grafts removed up to 6 weeks later. 

To date no studies have demonstrated significant long-term expression of .^^jnrat^t in 
va^culS tissues following direct injdyo gene transfer. For instance, adenoviral vectors efficient a^ 
infecting endothelial cells have been limited by transient (< 2 ^SS^^SSSS^ 

episomal vector expression. 

Adeno-Associated Virus (AAV) for Arterial Gene Transfer. 

AAV is aDNA virus found in association with adenovirus infections of humans AAV is naturally 

"ouTrS P neC virus func £. JESS'S can do so only within the nucleus of cells 
sSXeouTly XU wtth adenovirus or herpes virus. AAV vectors have «^Jg^«| 
sequences and are incapable of replication, even in the presence of helper vn™. and therefore 
provide a one-way "shuttle" for recombinant genes. The unique ^^^^Jj^"^ 
thev are caoable of transducing quiescent cells in situ . The integration of AAV vectors is not well 
^SSXt^VI^ ^ stably incorporate recombinant material specifically into 

chromosome 19 of infected cells^ AAV-vectors """"^S^ 

transducing monkey pulmonary epithelium mvivfi with the CFTR gene fjrcystic ™g™ ^ 

experiments are now to be carried into human trials approved by the NIH Recombinant dina 
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_ „ .. mr .„ - f a a v.vectors for vascular tissues in primates is 

Advisory Committee. The effectiveness of AAV ™£W»JJ J» mA SMCs are both viable 
unknown. PreUminary data suggests that pnmate t^^S^l^^ Inviyo studies 
targets, with efficient gene transfer in ^^^^^^A c^f^ed 
are lacking in primates but preliminary date v ^S3SSa AAV is a primate virus (human) 

IMSS^ to Ur characterizc its 

potential for clinical application, 

MATERIALS AND METHODS 
Experimental Design 

Twelve cynomolgus monkeys with established amerosclerosis will be ^ jjSjldhSbtS 
aSSEm be divided intc 1 3 «^PWf 
work, all animals wUl receive local 

sEssasasESSBsSas— 

catheter denudation prior to AAV-hAr imusion. 1 nis wm * v . « Arteries w m 

..staining, immunochemistry, or general histology. The ^^^^S^S^SSt^ 

»S ^,d^y^«^cha^ oceanic a, a result of tnuuducuontofecuon. 
Data from groups 1 and 2 will also be used to quantify uk eff^ of ^"^^eetf 

(specific aim # 3). 
AAV-hAP vectors: 

The adeno-associated virus-based vector encoding Pjg$^ 

hAP^ will be provided by Targeted Genetics Corporation, Seattle, WA.. AAV-nAr v «*°ns 

Jontain no wifi^peAA^ coding sequences (rep and cap), only the inverted terminal repeat 
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fo? rcplicrfon. Adenovta* (town type-5) «. used I for J^.» el J^™ < X^ ntl i& gM ion. 

poSal routes of spread of adenoviruses are aerosols or by spread from hand to mouth 

mA "^Quantities of AAV-hAP appropriate to conduct the experiments as described herein (-10 
^ wiU Te^WpSdondry icein^ill-proof containers according to requirements set forth by the 
Sc n DSblicaW42 Ore part 72 "Interstate Shipment of Etiologic Agents" . Vectors will be 
Sv^J IfiJSS byto Principle Investigator and stored in designated freezer space m a 
Biosafety Level 2 laboratory. 



Animal Model: 



Atherosclerotic cynomolgus monkeys (Macaca ^^^^^S^^^ 
elected from the breeding colony at the Comparative Medicine Clinical Research center ^01 1 ne 
?fowman VOwsSnS of Medicine. The animals will have consumed an artierogenic diet for 

anticoag?late3 with heparin (300 mg/kg i.v.. Eikins-S nn Inc ^ CtagT M. NT, aftexMe 
canula f 20 eauee i v. catheter) inserted into an arterial side branch. The artery will be temporarily 
^SSSiSSSiiSilnA sterile Ringer's solution and the WW^mf^W 
S^nfS After 30 minutes the AAV-AAV-hAP will be aspirated, the side branch Ugated 
and bToodflowie^bUshS In some animals the femoral artery will be denuded of endothelium 
t^SSnor AAV-hAP vector (group 2, n=4). A balloon embolectomy catheter (3 french 
Fogarty! v^MSeUeftaX,^Ga^ P& if) will 4 passed 3 cm into J^g^™*^ 
arterv inflated and retrieved under gentle tension then removed. At the completion of me vector 
h^STwounds S be closed arid infiltrated with local anesthetic (bupivacaine hydrochlonde 
oT5%^inZ?rPha^ New York, NY) and the animals returned to single-animal cages for 
recovery. 

Animals will remain quarantined for 7 days and observed closely for any signs of viral illness 
^Z^Witisro^^&ea). Group 1 and 2 animals will then be euthanized and treated 
£SSS^^^J35^P 3 aSimals will be returned to social housing , afte. .the .period 
T^ti^md o^li for another 5 weeks before removing treated vessels. Blood work will 
be repeated every other week for hematologic and chemistry assessments. 

Prior to necropsy, animals will receive 5-bromo-2'^eoxyuridine-^ 

mSkis i m in sa inc [30 mg/ml], Boehringer Mannheim Inc., Indianapolis. IN) 1 and 16 .hours 

b$St deTm to label proliferating cells. Ammals will then be sedated with ketamine (15 mg/kg, 
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i. m .), heparinized (300 units/kg, i ; v ), **^^£3^^ ^ajSiUl 
drawn for hematologic ™* chc ™^™^"5 whSf infusing Ringer's solution (-750 cc) at 
(100 mg/kg. i.v.) the animals will be cxsangum^e^mie ini^i^ |^ three 

100 mn?Hg. The left superficial ^^^l^^f^fTm^n for AAV-hAP 
segments: one snap frozen for possible >DN A ^y^^^ mmR ±y\ Carney's fixative 
stiWngAocalization and cross-sectional ^^^A^Seteft lee, distal to the site of AAV- 
for iminunocytochemical analyses ^^ d n ^^To^ixed to 10% formalin. The animal 
hAP treatment, wiU be «c^ and snap fro^ w 10 % neutral 

expression (AAV-hAP staining). 

All animal cm and prcoedures wiU ^S«*^ to ^SofMtoM^^^i 
Animal pretocols have been approved by ;fte ^SSSSv£S2to«l Institutes of Health in 

AAV-hAP vector localization: 

AU taribi fuced tissues win ifi^SSffitfE? 

transduced ceUs expressing the AAV-hAP vector, a^s^ 65 o C (water bath) for 30 mm in 
phosphate buffered saline (PBS, ^^J^^^^^S^ will then be stained in a 

bTwashed in PBS and embedded in paraffin for tissue sectioning as desenbed below. 
Morphology: 

each vessel. 



Cell Proliferation Following Injury: 



Animals willbein^^ 
m sections from each nng of thenght wp«^ 

monoclonal antibody against BrDu (BodtfUg* ^^™^^S35aSe tertiary antibody 
localized with biotinilated secondary ™¥ b0 ^^S^ita^S B ^U be examined under oil 
staining (sec below). After counter-staining y*J"S^sMa%lbe defined as nuclei with 
with suT 100X objective. Proliferating '^.^SffZ^^^n^ for each cross- 
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used for the morphometric calculations above. 
Immunocytochemistry: 

To determine d» cellular composition of ^j^^^^^S^T^, 
paraffin embedded sections from bpto superficial femoral ^J£^s MC alpha-actin 

light-microscopy. 
Statistical Analysis: 

C^arisonswU! be ™£ = — ^J^SSCSff^ 

^fue?t^h b ^pS„ m eS: re s Scs wjl.be performed with StatView-II 
software for the Macintosh (Abacus Concepts, Inc., Berkeley, tA). 
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Exhibit B 




Dr. Randolph L. Geary 
Assistant Professor of Surgery 
Bowman Gray School of Medicine 
Division of Surgical Sciences 
Medical Center Boulevard 
Winston-Salem, NC 27 15 / 

Dear Dr. Geary: viral 

Targeted Genetics Corporation ^^^^l^^^l^tf) 
Sfors to Bowman Gray investigator. In connect,™ 

Research Plan. MH^SHI 

2 The Research Program Ito Agjgg^^ 
•■fr'Effective Date") and continue throug«p^^^ 
^BSen agreement or unless terminated earhefT" 



TARGETED OEHET.CS CORPORA!. OK 
, |.M> OH" Sui.r IIW Sr.«.lr. %..b<«*«"» 



PAGES TWO AND THREE OF 
MATERIALS TRANSFER 
AGREEMENT BETWEEN TARGETED 
GENETICS AND WAKE FOREST 
REDACTED IN THEIR ENTIRETY 



Dr. Randolph Geary 
Page Four_ 




one copy of the signed duplicates to us. 

We look forward to initiating this collaboration with you. 

Sincerely, 



H. Stewart Parker 
President and CEO 



ACCEPTED: 



BOWMAN GRAY SCHOOL OF MEDICINE AT 
WAKE FOREST UNIVERSITY 



ttVERSIJY^ 



Name: Lawrence D. Smith 
Tifle . Associate Dean, Resear ch Development 

Date: 



Targeted genetics corporation 



Exhibit C 



TARGETED 



GENETICS 



Dr. Randolph L. Geary 
Bowman Gray School of Medicine 
Medical Center Boulevard 
Winston-Salem, NC 27 157 



Dear Randy, / ^ 

uril usf ¥££m2nd that you thaw the virus on ice in a biosafety cabinet mix 

Immediately prior to delivery of virus bring it to l^y^ 10 ^^^^^^^^^ 
S materials which come into contact with the virus should be disposed of as potentially 

hazardous (as I know you are well aware). 

I have amended our proposed experimental protocol as we discussed a 
cow ofthe Addendum for your records. I am very excited that we are at .last ab e > to 
pr^eed with this pilot s tudy and hope all goes weU witti ^ surgery I w^ call you to 
confirm receipt of the virus prior to my departure for the restenosis meeting. 

Sincerely, 

Carmel M. Lynch, Ph.D. 



TARGETED GENETICS COLORATION 
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